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(54) ALKALINE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alkaline battery with 
excellent characteristics suitable for high load or high capacity 
applications such as various portable AV appliances. 
SOLUTION: A metal can used as a terminal and container of an 
alkaline battery is formed in such a way that a nickel plated 
layer 12 is formed on one surface of a cold rolled steel plate 1 1 , 
a nickel-tin alloy plated layer 13 is formed thereon, and a nickel 
plated layer 10 is formed on the other surface, then the cold 
rolled steel plate 1 1 plated like this is formed into a container by 
drawing so as to face the nickel-tin alloy plated layer 13 inward, 
and a conductive film 14 mainly comprising graphite is formed 
on the nickel-tin alloy plated layer 13 on the inside of the 
container. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the alkaline cell which added 
improvement to the positive-electrode container which served as the terminal, and raised the super-heavy- 
loading property etc. 
[0002] 

[Description of the Prior Art] After the positive-electrode container of the conventional alkaline cell carried out 
press working of sheet metal of what performed nickel plating to both sides of a steel plate beforehand or 
carried out spinning of the steel plate, it performed nickel plating, and it was using the thing in which the 
electric conduction film which makes a graphite a principal component was formed for the inside after an 
appropriate time, respectively. 

[0003] Among these, since a crack arises on a nickel front face by press working of sheet metal and iron natural 
complexion is exposed when press working of sheet metal is carried out, after performing nickel plating to the 
former, i.e., a steel plate, beforehand, the surface area of the part nickel plating decreases, therefore contact 
resistance goes up. If **** of plating by the side of a container inside is bad, for example, performs nickel 
plating to a superficies side by the thickness of 3 micrometers on the other hand when carrying out nickel 
plating, after carrying out spinning of the latter, i.e., the steel plate, an inside side will serve as thickness of 
about 0.5 micrometers, for this reason, a positive electrode ~ contact to a mixture becomes bad, and it becomes 
high and becomes the fall of a short-circuit current, and by the long term storage, contact resistance causes 
degradation of a performance and also increases the yield of hydrogen gas 
[0004] 

[Problem(s) to be Solved by the Invention] Although the electric conduction film which makes a graphite a 
principal component was formed in the positive-electrode container inside as described above in order to solve 
such a trouble, like portable AV equipments, such as a notebook sized personal computer, a CD player, MD 
player, and a liquid crystal television, and the cellular phone, the use of super-heavy loading and heavy loading 
is demanded of the alkaline cell, and became inadequate [ the above-mentioned method ] to these uses in recent 
years, moreover, a high-capacity-izing sake - a positive electrode - a mixture -tiie case wh ere niade thejate 
of addition of an inner graphite into 8% or less, and the quantity of manganese dioxide of a positive-electee 
active substance is increased — a can inside and a positive electrode - since the contact resistance with a 
mixture became high, it turns out also to this that further it is improved 

[0005] It aims at offering the alkaline cell which this invention coped with the above-mentioned situation, was 
made, and has the property which was excellent to high-capacity-izing as opposed to the use of super-heavy 
loading and heavy loading, and was excellent also in the storage property. 
[0006] 

[Means for Solving the Problem] this invention attains the above-mentioned purpose by adding improvement to 
a terminal-cum-the container of an alkaline cell, namely, this invention Consider as a terminal-cum-the 
container which inner-** a power generation element, and a nickel-plating layer and a nickel-tin alloy deposit 
are given to one field one by one. It is related with the alkaline cell which carries out drawing processing of the 
cold-rolled-steel-plate material which gave the nickel-plating layer to the field of another side so that the former 
field may turn into an inside, and is characterized by using the canjwhichjiext^omes to form the electric 
conduction film which m^es^-gFaphjt ea principal component &n theni£kel-ti^^ an inside. 

[0007] since nickel-tin alloy plating isfurther given to "the sfdewRfc^ inside of cold- 
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rolled-steel-plate material on it with nickel plating in this invention ~ very much — a stiff deposit ~ becoming - 
****„ the time of drawing processing — a surface nickel -tin alloy deposit ~ a stiff sake - a crack ~ being 
generated - an uneven side - forming ~ a positive electrode — it contributes to the improvement in contact 
with a mixture Moreover, since a nickel-plating layer is under the nickel-tin alloy deposit which cracked, iron 
natural complexion is not exposed. Therefore, greatly, with a bird clapper, there is no contact resistance and it 
can aim at improvement in a short-circuit current. 

[0008] By this invention, although tin dissolves and the fall of open circuit voltage and generating of hydrogen 
gas take place when the nickel-tin alloy deposit is directly in contact with the electrolytic solution, since the 
electric conduction film which makes a graphite a principal component is formed on the nickel-tin alloy deposit, 
this can be prevented and a short-circuit current improves further. 
[0009] 

[Embodiments of the Invention] The operation gestalt of this invention is explained with reference to a drawing. 
Drawing 1 is the cross section of the alkaline cell (JISLR6 type (single 3 type)) in which one example of this 
invention is shown, the metal can of the closed-end cylindrical shape to which 1 serves as a positive-electrode 
terminal in this drawing, and 2 — a positive electrode — a mixture and 3 ~ for a negative-electrode current 
collection rod and 6, as for a ring-like metal plate and 8, an insulating gasket and 7 are [ separator and 4 / a gel 
negative electrode and 5 / a metal obturation board and 9 ] label jackets 

[0010] Drawing 2 shows the cross-section structure of the metal can 1 of the closed-end cylindrical shape which 
serves as the positive-electrode terminal in drawing 1 , and ten in drawingjs_anelectriccor^ 
layer to which in a steel plate and 12 a nickel-plating layer andjTj make\graphite^ Taliickel-tin al l^geposi^ 
and 14 makes [ a nickel-plating layer and 1 1 ]TFapHncipalxoi^onent. As shown in drawing 2 , theeleCtric 
conduction membrane layer 14 to which the nickel-plating layer 10 is formed in the superficies side of a steel 
plate 11, and a metal can 1 makes a principal component the nickel-plating layer 12, the nickel-tin alloy deposit 
13, and a graphite at an inside side is formed. 

[001 1] A metal can 1 is manufactured as follows. That is, drawing processing of what carried out plating 
processing at the steel plate 1 1 is carried out at the cylindrical shape of an owner bottom. Plating perform s 
nickel plating to a metal-can i nside base side 1-2 micrometers in thickne ss, and gives 1-2 micrometers of nickel- 
tin alloy plating on it. 2-$ micrometers of nickel plating are performed to a metal-can superficies base side. 
After carrying out drawing processing of this at a metal can, the electric conduction film which makes a 
graphite a principal component is formed in a metal-can inside (portion except the part which touches the gasket 
of opening). 

[0012] The method of application of an electric conduction film dilutes the conductive coating material which 
makes a graphite a principal component with low-boiling point organic solvents, such as a methyl ethyl ketone 
(MEK), and applies it to a metal-can inside in the shape of a fog with a spray gun. It is made not to apply to the 
portion which touches the gasket of opening then. A solvent is evaporated with a dryer after an application. The 
thickness of the remaining electric conduction film has desirable 1-10 micrometers. 

[0013] the positive electrode which carried out pressing to the shape of a cylinder into this metal can 1 — it fills 
up with the mixture 2 a positive electrode — a mixture 2 mixes the manganese dioxide powder and a graphite 
powder, holds this in a metal can 1 , and it carries out pressing to the shape of a hollow cylinder by the 
predetermined pressure a high-capacity-izing of service capacity sake — a positive electrode ~ the rate of 
graphite addition in a mixture 2 was made into 8% (rate of graphite addition = [a graphite-powder weight] /[a 
manganese dioxide weight + graphite-powder weight]) 

[0014] moreover, a positive electrode ~ the centrum of a mixture 2 is filled up with the gel negative electrode 4 
through the separator 3 of the shape of a closed-end cylinder which consists of a nonwoven fabric of 10% of 
vinylons 30% [ of Vinylon fiber ], 30% [ of rayon fiber ], and mercerization pulp 30% In the gel negative 
electrode 4, the negative-electrode current collection rod 5 made from brass is inserted so that the upper-limit 
section may be projected from the gel negative electrode 4. The insulating gasket 6 which becomes the lobe 
peripheral face of the negative-electrode current collection rod 5 and the up inner skin of a metal can 1 from 
double annular polyamide resin is arranged. Moreover, the ring-like metal plate 7 is arranged between the 
double annular sections of an insulating gasket 6, and it is arranged by the metal plate 7 so that the metal 
obturation board 8 of a hat form which serves as a negative-electrode terminal may contact the head of the 
current collection rod 5. And by making the opening edge of a metal can 1 crooked in the inner direction, the 
seal mouth of the inside of a metal can 1 is carried out with the gasket 6 and the metal obturation board 8. 
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[0015] In order to compare with the example of the above-mentioned this invention, the alkaline cell shown in 
the following examples of comparison was assembled. All are the JIS LR6 type (single 3 type) alkaline cells of 
the same structure except metal-can 1 . 

[0016] (Example 1 of comparison) What considered as a terminal-cum-the container which inner-** a power 
generation element, carried out drawing processing and used as the can what gave the nickel-tin alloy deposit to 
the inside side of cold-rolled-steel-plate material a nickel-plating layer and on it, and gave the nickel-plating 
layer to the superficies side was used. 

[0017] (Example 2 of comparison) It considered as a terminal-cum-the container which inner-** a power 
generation element, and drawing processing was carried out, what gave the nickel-plating layer to the inside 
side of cold-rolled-steel-plate material, and gave the nickel-plating layer to the superficies side was used as the 
can, and the thing in which the electric conduction film which makes a graphite a principal component was 
formed was used for the can inside. 

[0018] (Example 3 of comparison) After having considered as a terminal-cum-the container which inner-** a 
power generation element, carrying out drawing processing of the cold-rolled-steel-plate material and 
considering as a can, nickel plating was performed to the inside-and-outside both sides, and the thing in which 
the electric conduction film which makes a graphite a principal component further was formed was used for the 
inside. 

[0019] the open circuit voltage (n= 100 averages) after storing for ten days and for 60 days at 60 degrees C 
about each above-mentioned alkaline cell ~ it wore the short-circuit current (n= 100 averages), and the amount 
of hydrogen gas (n= 100 averages) was investigated The amount of hydrogen gas disassembled the cell 
underwater, carried out the uptake of the gas inside a cell, and measured it. A result is shown in Table 1 . 
[0020] 
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[0021] If an example 1 is compared with the example 1 of comparison as shown in Table 1, a remarkable 
difference will be accepted in degradation of open circuit voltage by storage for 60-degree-C 60 days, and a 
remarkable difference will be accepted also in the amount of hydrogen gas after storage for 60-degree-C 60 
days. Moreover, a difference remarkable also about a short-circuit current is seen. Therefore, the effect of 
having formed the electric conduction film in the inside of a can in this invention can be checked. Moreover, if 
an example 1 , the example 2 of comparison, and each example 3 are compared, improvement in the short-circuit 
current by the nickel-tin alloy deposit can be checked. 
[0022] 

[Effect of the Invention] As explained above, this invention can offer the alkaline cell which was excellent in 
the high capacity property and the high heavy-loading property, and was excellent also in the storage property 
by improving a terminal-cum-the container which inner-** a power generation element. 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The alkaline cell which considers as a terminal-cum-the container which inner-** a power generation 
element, carries out drawing processing of the cold-rolled-steel-plate material which gave the nickel-plating 
layer and the nickel-tin alloy deposit to one field one by one, and gave the nickel-plating layer to the field of 
another side so that the former field may turn into an inside, and is characterized by to use the can which next 
comes to form the electric-conduction film which makes a graphite a principal component on the nickel-tin 
alloy deposit of an inside. 

[Claim 2] the positive electrode which is a power-geaeration-element — a mixture — the alkaline cell according 
to claim 1 whose inner rate of graphite addition is 8% of less_) 
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